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7KH XVH RI DV\PPHWULF FHUDPLF KROORZ ILEUHV DV D VXSSRUW RI HLWKHU FDWDO\VWV VHOHFWLYH
PHPEUDQHVRUERWKFDWDO\VWDQGVHOHFWLYHPHPEUDQHDW WKHVDPHWLPH LV WKHNH\VWHSIRUDQ
HFRQRPLFDO ODUJHVFDOHDQGHIIHFWLYH+SURGXFWLRQL1RZDGD\V+ LVQRWRQO\ZLGHO\XVHG LQ
LQGXVWULDO SURFHVVHV EXW DOVR LW LV JURZLQJ WKH LQWHUHVW RI XVLQJ LW DV DQ HQHUJ\ YHFWRU LQ WKH
VFLHQWLILFFRPPXQLW\LL+RZHYHUWRGD\RIWKHWRWDOJOREDO+SURGXFWLRQPLOOLRQWRQVSHU
\HDUFRPHVIURPVWHDPUHIRUPLQJRIIRVVLO IXHOVZKLFKLVDQHQGRWKHUPLFDQGWKHUPRG\QDPLF
HTXLOLEULXP OLPLWHG SURFHVV0RUHRYHU VWHDP UHIRUPLQJ RI IRVVLO IXHOV LQYROYHV VHYHUDO VWDJHV





,Q WKLV FRQWH[W PHWKDQRO LV D SURPLVLQJ UHQHZDEOH VRXUFH RI + VLQFH LW FDQ EH HDVLO\
GHFRPSRVHGLQWKHSUHVHQFHRI+2WRSURGXFH+&+2++2→&2+Δ+ 
N-PRO,QDGGLWLRQWKH&2SURGXFHGGXULQJWKHPHWKDQROVWHDPUHIRUPLQJ065UHDFWLRQLV
FRQVXPHG E\ ELRPDVV JURZWK ZKLFK QHDUO\ FORVHV WKH FDUERQ ORRS 7KH FKHPLFDOSK\VLFDO





UHDFWLRQ:LWK WKLV SURSRVH $O2 KROORZ ILEUHV V\QWKHVL]HG E\ D SKDVHLQYHUVLRQ WHFKQLTXH
IROORZHG E\ VLQWHULQJ DW KLJK WHPSHUDWXUH KDYH EHHQ HPSOR\HG DV D VXSSRUW RI &X=Q*D2;
EDVHG FDWDO\VW DQG 3G$J PHPEUDQH LQ WKH GHYHORSPHQW RI WKH &+)P5 DQG &+)05
UHVSHFWLYHO\7KH&X=Q*D2;EDVHGFDWDO\VWZDVVXFFHVVIXOO\GHSRVLWHG LQVLGHWKHILQJHUOLNH
UHJLRQRIWKHERWK$O2KROORZILEUHE\FRSUHFLSLWDWLRQDQGFKDUDFWHUL]HGE\;UD\GLIIUDFWLRQ
DQG 6(0('6 DQDO\VLV 7KH 3G$J PHPEUDQH ZDV GHSRVLWHG E\ DQ HOHFWUROHVV SODWLQJ
WHFKQLTXH DQG ZDV FKDUDFWHUL]HG E\ 6(0 DQG +H DQG + SHUPHDELOLW\ $ VFKHPDWLF
UHSUHVHQWDWLRQ RIERWKHQKDQFHKROORZ ILEUH UHDFWRUV LW LV VKRZQ LQ)LJXUH7KLVSUHOLPLQDU\
VWXG\HQDEOHVWR LGHQWLI\ WKH OLPLWLQJVWDJHRI WKHZKROHSURFHVV LQHDFKUHDFWRUZKLFKDOORZV
WKHIXUWKHURSWLPL]DWLRQRIERWKWKH&+)P5DQG&+)05
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SURGXFWLRQ E\ 065 UHDFWLRQ EXW DOVR ZRUNLQJ DW VLJQLILFDQWO\ ORZHU WHPSHUDWXUH WKDQ LQ D
WUDGLWLRQDO)%5$W  & WKHPHWKDQRO FRQYHUVLRQ LQ WKH&+)05ZDVZKLFK LV
KLJKHU WKDQ WKDW REWDLQHG LQ WKH WUDGLWLRQDO IL[HGEHG UHDFWRU /LNHZLVH DW R& DQG XVLQJ D
VZHHSJDVRIPOPLQLQWKH&+)05WKH+UHFRYHU\ LQGH[RIWKH3G$JPHPEUDQHVZDV
 ZKLFK VKRZHG WKH IHDVLELOLW\ RI D ODUJH SURGXFWLRQ RI KLJK SXULW\ +  POPJKU
$OWKRXJK FRPSHWLWLYH DGVRUSWLRQ RI &+2+ +2 DQG &2 RQ WKH 3G$JPHPEUDQH VXUIDFH





7DEOH  3HUIRUPDQFH GXULQJ WKH 065 UHDFWLRQ RI WKH &+)P5 DQG FRQYHQWLRQDO IL[HG EHG
UHDFWRUXVLQJDVDFDWDO\VW WKHJURXQGHGIURPDV\PPHWULF$O2KROORZILEUH LPSUHJQDWHGZLWK
&X=Q*D2;EDVHGFDWDO\VW
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